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The impact of serum free fatty acids on serum uric acid levels in young

and middle—aged hyperuricemia patients with different body mass indexes
LI Hui-dan", WEI Xing, SU Zi—huai, CHI Fang—hao, ZHAO Wei, HUANG Li-ping, YANG Song—tao
School of Sports and Hedlth, Jiangxi University of Traditional Chinese Medicine, Nanchang, Jiangxi 330004,China
Abstract: Objective To investigate the impact of serum free fatty acids (FFA) on serum uric acid (SUA) levels in young and
middle—aged hyperuricemia (HUA) patients with different body mass indexes (BMI). Methods A total of 144 young and
middle—aged male patients first diagnosed with HUA at Zhu Xianyi Memorial Hospital of Tianjin Medical University from
March 2018 to May 2020 were selected. They were divided into three groups based on BMI: normal group (18.5 kg/m* <
BMI < 24.0 kg/m? n=42), overweight group (24.0 kg/m*> < BMI < 28.0 kg/m?, n=58), and obese group (BMI = 28 kg/m? n=
44). Additionally, they were categorized into tertiles based on FFA levels: low tertile group (FFA < 0.37 mmol/L, n=48),
middle tertile group (0.37 mmol/LL < FFA < 0.7 mmol/L, n=48), and high tertile group (FFA = 0.7 mmol/L, n=48). General
information and laboratory data, including FFA and SUA levels, were collected and statistically analyzed. Results As BMI
increased, FFA levels in the normal, overweight, and obese groups showed a significant upward trend (P < 0.05). SUA levels
also increased, with statistically significant differences between the normal and obese groups and between the overweight and
obese groups (P < 0.05), but no significant difference was observed between the normal and overweight groups (P > 0.05).
With increasing FFA levels, BMI and SUA levels in the low, middle, and high FFA tertile groups also increased. Significant

differences were observed between the low and high tertile groups and between the middle and high tertile groups (P < 0.05),
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but no significant difference was found between the low and middle tertile groups (P > 0.05). Two—way ANOVA revealed an

interaction between FFA and obesity on the SUA levels (F=2.701, P=0.033), indicating that their combined effect further

elevated SUA levels. Spearman correlation analysis showed a positive correlation between FFA and SUA levels in the obese

group (r=0.428, P=0.004). However, no such correlation was observed in the normal and overweight groups (P > 0.05).

Conclusion In young and middle—aged HUA patients, those with obesity and high FFA levels exhibit higher SUA levels. The

effects of FFA and obesity on SUA levels are both additive and interactive.

Keywords: Free fatty acids; Body mass index; Hyperuricemia; Serum uric acid; Obesity
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W , 2200 IfiL PR R (serum uric acid, SUA ) 7K -
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AE B HUA BB 518 30%, BN HUA 9 £ 2
FRRGREIAR, BF5E s, HUA J& 22 A2 PEEO il 2t <7
FE R R, FLJR A B0 T A 2 7 00 PR 77, 7 F
AR N R o 3 2SR TR (free fatty acid , FFA)
JE—FE R, HKF FRA FNA S0 i hfg
B Bl Dk oK R Ak %) A A 2 J v ke 25 J B4 RS,
L% FFA 7K T 5 HUA GRS Fh 2K Bl D)
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Table 1 Comparison of general data of young and middle—aged HUA patients with different BMI [ (x £ ), M(Pss, Pss) ]

BMI(kg/m?) AR (%) FFA (mmol/L) TC(mmol/L) TG(mmol/L)  HDL-C(mmol/L) LDL-C (mmol/L)  Glu (mmol/L)
= 22.22 35.00 0.37 1.59 1.26 5.65
IEH A (n=42) 4.76 + 0.89 2.82 +0.90
(21.00,22.94) (23.00,47.25) (0.23,0.62) (1.03,2.37) (1.01,1.61) (5.08,6.21)
25.72 36.50 0.48 1.97 1.20 5.53
HHA (n=58) 5.18+0.77 2.93£0.70
(24.77,26.59)"  (30.00,46.25) (0.29,0.76)* (1.39,3.15) (0.98,1.51) (4.97,6.36)
30.69 35.00 0.74 2.17 1.07 5.51
N (n=44) 5.53+0.97" . _ 350+0.85"
(29.31,32.82)* (32.00,41.75) (0.46,1.05)* (1.63,3.28) (0.94,1.26) (4.99,5.84)
H/F {8 126.048 0.995 22.866 8.628 5.128 9.045 0854
PiH <0.001 0.608 <0.001 <0.001 0.013 0.077 <0.001 0.652

0 S IEH A R, "P<0.05; 54 LEL, P<0.05,

2.2 RFl BMI ¥ &4 HUA &4 SUA K-Frbd
XFOE H . E T OFAR B 4L B SUA K O HE AT
Mann—Whitney £ %6 & B, 15 1E H 2H FE g 40 b s, A
JHEZH SUA 7K F- 2558 55 (2=—3.102, P=0.002;2=-2.689,
P=0.007), WK 1,
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i 2 BMI %K, FFA \TC .LDL-C /K V457 , Glu 7K
AR (P<0.05) s 5 i ALAH L, 437 4 BMI 43¢
K,FFA TC.TG K FHE (P<0.05); —4LMA4FE#
HDL-C 7K F-2E 7 T4 i 2 L (P>0.05), UL3& 2.
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Figure 1 Comparison of SUA levels in young and middle—aged
patients with different BMI
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Table 2 Comparison of general data in young and middle—aged patients with HUA with different FFA levels [ (x + ) or M( Py, Pys) |

BMI(kg/m?) RIS (%) FFA (mmol/L)  TC/(mmol/L)  TG/(mmol/L) HDL~C/(mmol/L)LDL-C/ (mmol/L) Glu/ (mmol/L)
Azl 2422 . 2.00 1.20 5.90
35.35+10.27 5.01 +0.87 2.85+0.92
(n=48) (22.14,26.51) (0.17,0.32) (1.46,3.06) (0.95,1.50) (5.23,6.72)
a2 25.48 0.50 1.70 121 5.50
37.44 £ 10.44 5.01 £0.85 3.09 £0.73
(n=48) (23.22,28.61) (0.44,0.59)" (0.92220)  (1.01,1.56) (4.92,6.04)
fi=a v | 27.65 0.95 2.20 1.16 5.40
37.65 + 8.63 5.47 £0.96" 3.26 +0.86"
(n=48) (25.64,31.34)* (0.79,1.32)* (1.47335)*  (0.95,1.31) (4.92,5.90)
H/F {8 20.723 0.800 126.356 9.522 1.750 2.770 6.425
PAE <0.001 0.451 <0.001 0.009 0.417 0.066 0.040

TE: SR AL, "P<0.05; 5P r4 Heds, *P<<0.05,

2.4 AF FFA K-F 9 #F HUA %469 SUA K-F 1k
B X FFA AR, HANE L 4L E SUA K ETT
Mann-Whitney R4 & 3, 510853057 ZH A v 4367 20 LE
B, i SUA K4 E (2=-2.283,P=0.022;
z=-2.202,P=0.028), /LA 2.

2.5 i FFA IR Fl BMI ¥ &4 HUA % % SUA
KFH R w5 A KOIE AR iy TG . TC .HDL-C
LDL-C .Glu J5 AT R 7 2208, 45 R /R FFA
FIE JE G R X SUA 7K B 22 BARE I (F=2.701,
P=0.033).

i VA VA0 5 TV N O W 3w A e O
W AT AR A = AL IR R L, SUA K22 558
GiiteF L (P>0.05); 76 FFA o2l AR k4R 5
IEE AL, 22 R A G127 B X (P=0.013); 7E FFA
i R S A LR, 2 R A SRR
X (P=0.006), WL¥% 3.

FFA SRS 43 HT 7, 78 BMI IE 41 M o
HH  FFA I P LR 20 2 = 21 [B)  R EL 3¢, SUA K
Y2 R G X (P>0.05); 7TEAEELH Y, FFA 7K
FAL A SUA ZKFE &, oA SR 4 LA
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Figure 2 Comparison of SUA levels in middle—aged and young
HUA patients with different FFA levels
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Table 3 Effects of obesity on SUA levels in middle—aged and
young HUA patients with different FFA [(M(Pys,Py),(x£5) ]
FFA J30i2H BMI 434 SUA/ (mol/L) H/F{H P1i
S IEHH(n=22) 464.67(440.43,527.59) 0.545 0.762
HEH (n=18) 468.10(445.13,521.89)

AEAEZH (n=8)  461.02(432.62,502.68)

i EH4(n=14) 441.40(428.97,489.31) 6.430 0.040

BT (n=21) 466.30(440.65.499.49)
AEREZL (n=13) 496.37(459.69,574.40)"
IEH 4 (n=6) 487.78 + 43.88
HREH(n=19)
HERELH (n=23) 548.11 + 86.03"
. 5 FFA 44+ BMI IEH 4148, "P<0.05; 5 FFA 743
{1 +BMIHEE A L5, 'P<0.05.

4.743 0.014

o

485.04 £ 52.20

F4 = FFA XIASIE BMI FP4FE HUA (B3 SUA 7K (1520
[M(Py,Prs)(x£5) ]
Table 4 Effects of high FFA on SUA levels in young and
middle—aged patients with different BMI [M(Pys,Py),(x£5) ]

BMI 4341 FFA Sl SUA/ (pmol/L) H/F{E PMH
IEHH flk(n=22)  464.67(440.43,527.59) 3.069 0.216
H(n=14)  441.40(428.97,489.31)
Fi(n=6)  495.46(438.45,520.44)
e 2 fli(n=18)  468.10(445.13,521.89) 0.255 0.880
i (n=21)  466.30(440.65,499.49)
E(n=19)  471.00(441.07,510.70)
AE 2 K (n=8) 467.44 £36.25 4229 0.021
i (n=12) 508.04 + 64.21
i (n=24) 550.48 + 84.94"

T : SHEIE 4 FFA AR UL, "P<<0.05,

26 JARF BMI ¥4 4% HUA &%+ FFA 5 SUA
4 A8 % Spearman AT N, 7EIEH 4l S

HFHP ,FFA 5 SUA A= 2 X (P>
0.05); TEAE LT, & 4F HUA B35 1) FFA KF5
SUA HIEAH5(r=0.428, P=0.004).,

3 it it

HUA B — A B WAL AN, 554
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R EFAE B MR HUA i) E 2B THAR, HUA 5
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vy Dy BRI B e 1Y) 2 A 3 e, B4 HUA b 2
P B K 2 FUBH PRI (1 ST fE [ PR 2, SUA 7K
FREHE N 1 mg/dL, 2 U PRI ) £ USSR 34 T 6%
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0 HUA K HAH DCH0 487 RN 3 7 22 DG B 22

JE Rl — A~ A BR PR G 2 36 T A ) B, — Tk
W T AT 5% 26 WS, BMI A HUA Z [A] S 4R PE G & S
BMI (A3, HUA FO L3 Eusin , FLIXRh G BRAN & A
TE BT, 24 BMI<23.5 kg/m? B, B BMI 4
Hahn , HUA KU 2248 T, 14 BMI>23.5 ke/m? I,
HUA XS Tt=, rTRE S BRI i N 115 18
% RS R AP MR A BRI, AT —
SO W T AE I PEAL T — AR (UL BMI 2 SC) RN R &8
HE B (LATEE L 52 S0) 5 HUA B R 1 56 2, (H 33 45
IR —F2 BMI 5 HUA % A= KU 22 18] 1Y 56 £
ARHRE .

FFA 1R —FME R BT, Hoas S K D ek fis
FESIKRRERE ALY & A A S Pl 25 S VR A, AR RE
K FFA 5 Z R PR S 4S5 9 1 2%
YIARIE, AT 8l A48 e pe s, iE— 20 5 i etk 3l ik
SRR RE AL P OO IS | AR T A S5 & RE R, 2020 4F,
Sy T e o [ B YR R AR AR DR R R Il
1 FFA 5 SUA KPS . (BAETH AR ANRE T,
NEREA IF KT FRA 25520 HUA S35 /) SUA /K
SR ARTERE o R, ASBFSE B IR R AR 4E HUA
NHBE, FEXT BMI #7532 IR A HT E AN A BMI i
4E HUA 5 FFA 5 SUA RYFHSEHE, IbAh, AR5
B R M B KSE FRA AR JFE W IR 2 X SUA 7K 1Y
LHAEH, AR HUA 89 &R ALEI LR LA
i HUA R 5] 52 N8 R AH SCA S 0 10 381 B A o7 4
HEE R E S AR

AW RN, e E A AL L] HUA B3,
Bt BMI B35 0, SUA 7K L3863, $i /R 4 i
JHERT RE 23 A SUA A48 3 i — KR . iF 98 261,
SUA 55 AP 22 1) 77 S 35 1 1 AH D& Ve 7 fede B B3
PEANBEH ,BMIL 5 SUA K19 748t th LA 528 A1 ¢
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VAl SUA 5 BMI 2 [B] (440 B A FHXTFAH 5G9
TR S5IRYT 2B

RS KB, 5 1EH S8 A AR HUA B35
FHEE, AR AYS FRA K58 m, AR A FRA K
SEXT T SUA 7K1 52 M 26 B0 R B Pk g 51k,
FFA 7K 5% 5 BMI 145 & 2 it — 3 4 i v 75 4F
HUA /B35 SUA ZKFRTHE L # SUA KRR = A
T2 SR AR AE o ik B AR A AT
SULE 7 & e W= £N 1171 X5 i = KA S NS W97 I s | N NS
KB, TEREREARY B E 4 HUA B P FFA KT 5
SUA BIEAHE, 2 FFA AT REFEALEAH G HUA f %
el EEAEM . A AHSESCHRRGE | Z AR R R
# FFA 5 SUA JKFRIEADE, H5 HUA SCRBTI,
FFA J& HUA &5 90 37 fa sz R 2=, w9 2 1 R ml
RS Z ARG TSI FERE AL, SR 7E A
4F HUA ABEH FFA K FH 8 Al B2 HUA KR
FHEFZEZ— FFA XF HUA 3% SUA S0 R SEHL
TS T — 2 BWFITIESE . ARG 45 SRR XS T
FESE A R AR HUA BB, N5 FRA ZKSF A4 W I AN A
PR HEXT T-HESE HUA (13 R 2 e g,

HAT, fEtFEE N EEARE T, AR
HUA B80S IE AR I, 38 8 224 )&, BMI .SUA
Ko FFA KSFAT DU Dy b AR, X A B T
PO EE B MR s 4 HUA B ERIET 20
TUGE1E B o« AFFEEERAE N BRI FRA AKEXTF
SUA 7K-F-H52 0 R A S PR FSS B, & FFA K
TR BMI 456 2k — AR ff SUA ZKF-/ 7+
i, Ul KRR FRA KPR REA SUESE HUA 1 &A=
I DT e IR M 0 905 s el o I AR 7R

AW FEABAFTE— 2 (R BRI . —J2&, R BMI 3
A RE R , JCT F LA P I U 14 2 A 5 450, 3 mT g 2 Xt
S EE A B S R ARG A B O R
1 [l PR Y HAEAS A B, AREPAHG 5 4 HUA
R FFA J BMI 5 SUA 8] i IR 3R 56 &2 KM B4k
FAMLA, R, 75 Bk — 25 04T KRR AR 19 22 vhor BT
PEBAGIAIF 5T I B4 52 Bt — IR SE
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